A blative surgical procedures of the parotid gland are among the most common causes of iatrogenic facial paralysis. Facial nerve invasion occurs in 7% to 20% of malignant parotid tumors and warrants nerve resection. 1, 2 Facial nerve reanimation should be performed as early as possible, even concurrently with head and neck ablative surgery. Postoperative radiotherapy and positive nerve margins have been shown to have no significant effect on the outcome of nerve reconstruction. [3] [4] [5] In addition, early reanimation shortens the total duration of paralysis and may yield improved functional results. 6, 7 Patients with facial paralysis experience a diminished quality of life from functional and psychosocial standpoints. Disruption of emotional expression, impaired communication, and diminished social attractiveness affect overall quality of life. [8] [9] [10] [11] Functional issues include poor eye protection, nasal obstruction, difficulty with articulation, and oral incompetence. A myriad of surgical techniques has been developed to treat facial paralysis with the goal of restoring facial symmetry and movement. 12 Multiple studies have established significant improvements in quality of life after treatment of facial paralysis.
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Intraoperative facial nerve management during parotidectomy largely hinges on nerve integrity. If the nerve is severed or resected at the time of ablative surgery, then postoperative paralysis can be expected. We sought to assess the incidence and types of facial nerve reanimation procedures performed concurrently with total parotidectomy and facial nerve sacrifice.
Methods
The American College of Surgeons National Surgical Quality Improvement Program (ACS-NSQIP) provides a large database of patients in which all concurrent surgical procedures are documented in addition to patient characteristics and 30-day postoperative outcomes from January 1, 2010, through December 31, 2015. We reviewed the ACS-NSQIP database to identify encounters for which parotidectomy with facial nerve sacrifice was included as a procedure (principal, concurrent, or other). Cases with Current Procedural Terminology (CPT) code 42425 were included. Deidentified patient information is freely available to all institutional members who comply with the ACS-NSQIP data use agreement. The data use agreement implements the protections afforded by the Health Insurance Portability and Accountability Act (HIPAA) of 1996. This study was exempted from approval and informed consent by the institutional review board of the University of Kansas Medical Center, Kansas City.
Patient encounters were identified within the participant use data files of the ACS-NSQIP, which in 2015 included 603 community and academic hospitals throughout the United States, with 273 HIPAA-compliant variables for each case. Trained nurses collect data at participating institutions through systematic sampling of operations performed. Each variable in the database is specifically defined, and data collectors are periodically audited to ensure standardization and accuracy of the content. To ensure a 30-day follow-up period, patients are contacted by letter or telephone survey after discharge. The list and definitions of variables collected in the database can be found at the ACS-NSQIP website (https://www.facs.org/ quality-programs/acs-nsqip).
The primary comparison of interest was the proportion of patients who underwent parotidectomy with nerve sacrifice and received 1 or more facial reanimation procedure(s) during the same operation. Among the patients queried with CPT code 42425, all procedure categories (primary, concurrent, and other) were queried for facial reanimation procedures, including CPT codes 64716, 64864, 64868, 64885, 64886, 64910, 65727, 15840, 15841, 15845, 67917, 67912, and 67900 ( Table 1) . Patients receiving these reanimation procedures were separated into the following 3 categories: nerve-type repairs, nonnerve or sling-type repairs, and both types. We designated CPT codes 64716, 64864, 64868, 64885, 64886, 64910, and 65727 as nerve-type repairs and CPT codes 65727, 15840, 15841, 15845, 67917, 67912, and 67900 as sling-type repairs. Nervetype repairs were those involving nerve repair or nerve transfer to reanimate native facial musculature. Sling-type procedures predominantly encompassed static procedures and regional muscle transfers. Although regional muscle transfers, such as the orthodromic temporalis tendon transfer, may also provide dynamic movement, their principal function is as a facial sling. In addition, those patients who underwent concurrent free tissue transfer were identified using CPT codes 15756, 15757, 15758, and 20969.
Data were analyzed from September 20, 2017 Forty-nine patients (17.2%; 95% CI, 13.0%-22.0%) underwent free tissue reconstruction. Of those patients, 24 (49.0%; 95% CI, 36.0%-63.0%) had concurrent facial reanimation procedures performed. This proportion is significantly higher (P = .003) than among the population who did not undergo free flap reconstruction, with documented concurrent facial animation in 65 of 236 patients (28.0%; 95% CI, 22.0%-34.0%).
Discussion
This investigation is the first, to our knowledge, to describe the incidence of concurrent facial nerve reanimation procedures during parotidectomy with facial nerve sacrifice. This study also presents a novel use of the ACS-NSQIP database to explore the association between concurrent procedures in a cross-sectional manner. However, this study should be viewed as preliminary owing to the inherent bias and limitations of large databases and should be used to guide further study of facial reanimation procedures after facial nerve sacrifice. We found that fewer than one-third of patients had concurrent facial reanimation at the time of nerve sacrifice during parotidectomy. Patients who underwent free flap reconstruction were significantly more likely to receive concurrent facial reanimation than those who did not.
Ideally, facial nerve reanimation procedures should be performed at the time of the nerve sacrifice during ablative procedures. Potential nerve repair would be easiest at the time of nerve transection because subsequent surgery leads to complications of scarring, repeated general anesthesia, difficulty 
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identifying nerve endings, and potential compromise of microvascular flap when performed. 14 Wallerian degeneration also sets in within 72 hours and eliminates the option of nerve stimulation to identify functional movement of distal nerve branches. Static procedures and regional muscle transfers (eg, temporalis tendon and masseter muscle transfer) also share the same surgical field as parotidectomy and are amenable to concurrent repair. Free flap reconstruction of radical parotidectomy defects have been described in combination with static and dynamic facial rehabilitation to achieve dynamic movement and improvement in patient disfigurement scales. [15] [16] [17] [18] Early eyelid loading has been shown to prevent the sequelae of paralytic lagophthalmos and does not show an increased rate of complication. [19] [20] [21] Some evidence exists in the literature on the utility of immediate facial reanimation procedures at the time of facial nerve sacrifice. In a retrospective study, Yawn et al 6 found that acute hypoglossal-facial anastomosis repair was associated with a 4.97-fold greater odds of achieving a House-Brackmann grade of 3 or less. Ultimately, the decision to perform concurrent reanimation may vary on a case-by-case basis but should include consideration of patient factors, such as extent of nerve sacrifice, risk of prolonged anesthetic time, and disease prognosis.
The availability of a reconstructive surgeon comfortable with facial reanimation procedures is another consideration. Those patients receiving free tissue reconstruction were significantly more likely to receive a facial rehabilitation procedure, and a 2-team approach is often used in these reconstructive cases. The team performing free tissue reconstruction may also routinely perform facial nerve rehabilitation and have an increased comfort level with these procedures. Availability of a reconstructive surgeon familiar with facial rehabilitation may dictate whether the patient undergoes concurrent rehabilitation. Otolaryngologists performed most of the concurrent reanimation procedures during parotidectomy with facial nerve sacrifice. This situation may be associated with otolaryngologists' comfort in areas of ablative parotidectomy surgery as well as facial reanimation. In addition, at most institutions, otolaryngologists perform reconstruction after oncologic surgery of the head and neck.
Those patients receiving nerve-type repairs only were younger than those receiving sling-type procedures. Unmeasured patient factors such as extent of disease, risk of prolonged general anesthetic, and patient prognosis, may contribute to intraoperative decision making. We found a statistically significant difference in smoking status between those receiving and not receiving concurrent reanimation. We hypothesize that this difference is owing to an association between smoking status and overall patient health rather than a true causative factor in deciding to perform concurrent reanimation procedures. Facial paralysis is known to cause morbidity to patients in the form of functional losses, societal isolation, and depression. Early reanimation can minimize the morbidity experienced by patients with paralysis by decreasing the duration of total facial paralysis. This study provides preliminary data for understanding the incidence of facial nerve rehabilitation occurring concurrently with surgical ablation. The data from the ACS-NSQIP database provide a rough estimate of the number and types of concurrent facial reanimation procedures occurring during parotidectomy with facial nerve sacrifice. Further multi-institutional studies are needed to investigate the incidence of reanimation procedures among a wider variety of ablative procedures and to establish the cost-effectiveness of concurrent reanimation vs delayed reanimation procedures.
Limitations
The conclusions of this study are limited by the inherent flaws with cross-sectional analysis of a large national patient database. First, the variables collected by the database limit our analysis because of selection bias. The database was not specifically designed to detect the incidence of concurrent facial nerve reanimation procedures, although it was designed to capture all concurrent procedures performed within the same surgical procedure. The variables collected do not allow us to identify all head and neck cases in which facial nerve sacrifice might have occurred. However, we sought to isolate a subset of patients in which facial nerve sacrifice definitely occurred through their CPT code (42425 [parotidectomy with facial nerve sacrifice]) and evaluate what percentage of this group received a concurrent reanimation procedure. This group is not representative of all instances of facial nerve sacrifice (such as during neuro-otologic surgery or skull base resections); the rate of reanimation may differ in other subgroups of patients who undergo facial nerve sacrifice. Unfortunately, the limitations of the CPT system do not allow for determination of whether facial nerve sacrifice was performed during temporal bone resection or lateral skull base surgery.
In addition, the CPT code for facial nerve sacrifice with parotidectomy does not specify the extent of facial nerve sacrifice. A subset of patients may have undergone distal nerve sacrifice that does not necessitate reanimation procedures. Similarly, patients who undergo parotidectomy with partial sacrifice of the facial nerve (eg, lower division) may have their surgery billed as excision of parotid tumor with dissection and preservation of facial nerve (CPT code 42415). Although these patients might benefit from animation procedures, their cases would not be captured by this study because of the inherent limitations of retrospective databases. Furthermore, not all cases are amenable to nerve-type procedures owing to the status of the proximal or distal facial nerve branches. The ACS-NSQIP database does not provide specific information on the extent of nerve resection to allow determination of whether individual patients are candidates for nerve-type procedures. The breakdown on types of reanimation procedures in the data serve as a description, but no further conclusions can be drawn regarding nerve sacrifice and choice of reconstruction.
The ACS-NSQIP does not link planned subsequent procedures, so we are unable to reliably record subsequent reanimation procedures that are not performed concurrently with facial nerve sacrifice. At least some of the patients likely underwent some type of reanimation procedure under local anesthetic after surgery or a planned second procedure in the immediate postoperative period. Thus, the percentage of patients undergoing facial rehabilitation at some point during their care is likely larger than what we reported. The data presented herein simply describe those patients receiving concurrent procedures during the same surgical procedure as facial nerve sacrifice.
The ACS-NSQIP is not a population-based data set; therefore, our findings are not representative of the incidence of concurrent reanimation procedures in the general population. However, the ACS-NSQIP captures 32% of surgical procedures performed nationally and therefore provides a useful estimate of the frequency with which concurrent reanimation procedures are being performed using a large data set.
Conclusions
In patients undergoing total parotidectomy with facial nerve sacrifice, most are not receiving a concurrent facial reanimation procedure at the time of tumor ablation. Those patients undergoing a free flap procedure were significantly more likely to receive a concurrent facial reanimation procedure. These findings are limited by available data but may reveal an opportunity to intervene earlier with facial nerve rehabilitation in this patient population. Further investigation is warranted.
